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Introduction
Laparoscopic surgery is considered in the treatment of diverticular fistula for the possible reduction of overall morbidity and complication rate if compared to open surgery. Aim of this review is to assess the possible advantages deriving from a laparoscopic approach in the treatment of diverticular fistulas of the colon.
Methods
Studies presenting at least 10 adult patients who underwent laparoscopic surgery for sigmoid diverticular fistula were reviewed. Fistula recurrence, reintervention, Hartmann's procedure or proximal diversion, conversion to laparotomy were the outcomes considered.
Results 11 non randomized studies were included. Rates of fistula recurrence (0.8%), early reintervention (30 days) (2%) and need for Hartmann's procedure or proximal diversion (1.4%) did not show significant difference between laparoscopy and open technique.
Discussion
there is still concern about which surgery in complicated diverticulitis should be preferred.
Laparoscopic approach has led to less postoperative pain, shorter hospital stay, faster recovery and better cosmetic results. Laparoscopic resection and primary anastomosis is a possible approach to sigmoid fistulas but its advantages in terms of lower mortality rate and postoperative stay after colon resection with primary anastomosis should be interpreted with caution. When there is firm evidence supporting it, it is likely that minimally invasive surgery should become the standard approach for diverticular fistulas, thus achieving adequate exposure and better visualization of the surgical field.
Conclusion
The lack of RCTs, the small sample size, the heterogeneity of literature do not allow to draw statistically significant conclusions on the laparoscopic surgery for fistulas despite this approach is considered safe. Keywords • Diverticular fistula; Diverticulitis; Laparoscopic surgery; Colon; Bladder
Introduction
Colonic diverticular disease is widespread in Western countries and its incidence increases with aging. Whereas 80-85% of patients affected by diverticula remain asymptomatic, 15% develop symptomatic diverticular disease, but no inflammatory signs.
About 10%-20% of individuals suffering from diverticulosis will have acute diverticulitis and only 2% develop complications of diverticulitis such as abscess, fistula, obstruction or hemorrhage [1] and [2] . Complications of diverticulitis include intra-abdominal perforation, external cutaneous fistulas or viscero-visceral fistulas (small bowel, kidney, uterus, bladder, vagina) Aim of the present review is to analyze the outcomes deriving from laparoscopic elective surgical treatment of diverticular fistulas of the colon.
Materials and methods
The methodology of the Preferred Reporting Items for Systematic reviews and Meta-Analysis (PRISMA) statement [7] was used.
Inclusion criteria
Published randomized and non-randomized studies in which at least 10 adult patients (age 18 years) underwent laparoscopic surgical treatment for colonic fistula secondary to sigmoid diverticular disease were included in this review.
Exclusion criteria
Studies were excluded from the analysis if the outcomes of interest were not reported or it was not possible to evaluate them based on the published results.
Interventions
Operations involving fully laparoscopic, laparoscopic assisted surgery, or hand-assisted laparoscopy surgery were included. Two authors independently performed online bibliography searches in order to identify titles and abstracts of interest. Full texts of relevant articles were further assessed for inclusion in the study. In the case of multiple trials enrolling the same patients, either the most recent study or the one with the best methodological quality was included in the analysis.
Systematic literature search

Outcomes
Primary outcome 
Risk of bias of the included studies
The number of patients analyzed is exiguous. Furthermore, these data came from ten studies in which the number of included patients is underpowered for the analyzed outcomes. A big heterogeneity is present in terms of surgical skill, laparoscopic technique, severity of the diverticular disease and type of fistulas. Follow up is missing in most of the included studies and if reported is often short.
Quality assessment of included studies
The methodological quality for each of the included clinical controlled trials (CCT) was "fair"; the mean score was 11.3 points out of 20 (Table 1) . The methodological quality of case series, was "fair", with a mean score of 5.9 points out of 8.0 (Table 1) reported three reinterventions for complications in the first 30 days (2%) ( converted one patient to assisted laparoscopy (Table 2 ).
Discussion
The present review aims to verify if laparoscopy is to be considered a suitable choice of treatment for diverticulitis complicated with fistulas. These were classified as colovesical Nevertheless, with increasing experience, it is likely to forecast that minimally invasive surgery should become the standard approach when there is firm evidence supporting it.
An adequate view of the surgical field is one of the major problems in the repair of fistulas, especially those between the rectum and lower urinary tract, so a better view could be a real effective arrow in the hand of supporters of the laparoscopic approach [53].
Conclusions
The lack of RCTs, the small sample size, and the heterogeneity of published papers do not allow us to draw statistically significant conclusions on the laparoscopic surgical management of sigmoid fistulas due to complicated diverticulitis despite it is well known that this approach is safe if performed by experienced surgeons.
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